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Claims 

1. A material having a voli^ne resistivity at room temperature of 
not Higher than I X TO 13 Q T c m, saidy&ateria) being composed of an aluminum 
nitride sintered body containing samamjii^-ift^kconverted content calculated as 
samarium oxide of not lower than / 0.04 mole percent, said sintered body 
containing aluminum nitride ph^ige„/^nd^samarium-aluminum complex oxide 
phase. 

2. / The material of claim 1, wherein said samarium- aluminum 
complex /fxide phase contains SmAl n 0 18 phase. 

3. The material of claim 1 or 2, wherein said sintered body 
mpri^s aluminums nitride grains having a mean diameter of not lower than 

4. TJhe material of claim 1 or 2, wherein the molar ratio of said 
converted content of samarium calculated as samarium oxide to an calculated 
content of Aluminum oxide (Sm 2 0 3 / A1 2 0 3 ) is 0.05 to 0.5. 

he material of claim 1 or 2, wherein said sintered body has an 
g2 ac ti^a^ n 9*iergy of temperature dependency of volume resistivity from room 
temperature to 300 °C of not higher than 0. 4 eV. 

6. The/material of claim 1, wherein said samarium -aluminum 
>mplex oxide nfiase forms network microstructure. 



/L, 


7. / The material of claim 2, wherein said SmAl n 0 18 phase forms 
network m/crostructure. 

(erial of claim 1 or 2, wherein said sintered body has a 
than N4 measured according to JIS Z8721. 
material of claim 1 or 2, wherein said sintered body contains 
. element selected from the group consisting of metal elements 
periodic table IVA, VA, VIA, VIIA and VTIIA in a content 
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calculated as metal element of not lower than 0.01 weight percent. 
J ] 10. The Material of claim 1 or 2, wherein said sintered body 


— 7contains~at~leasty6ne~se^]^ than 'samarium, and 

wherein the irfolar ratio of a converted content of said second rare earth 
element calculated as rare earth oxide to said converted content of samarium 
calcukrfed as samarium oxide (said converted content of said second rare earth 
el^Snent/said converted content of samarium) is not higher than 2.0. 

11/ The material of claim 10, wherein the molar ratio of total of 
convertecL<x>ntents of all the rare earth elements calculated as rare earth oxides 
to a calculated content of aluminum oxide (said total of converted contents of 
all t^ne rare earth elements/said content of aluminum oxide) is 0.05 to 0.5. 

12. An aluminum nitride smterefl body containing samarium in a 
converted content calculated as sardatfiuiai oxide of not lower than 0.04 mole 


percent, said sintered body containing 
phase* 



alummum nitride phase and SmAl u O 


18 


13f The sintered body of claim 12, wherein said SmAl u 0 18 phase 
ork microstructure. 

d body of claim 12 or 13, having a volume resistivity 



'of not higher than 1 x 10 13 Q • cm. 

15. The sintered body of claim 12, comprising at least one second 
rare earth element other man samarium, wherein the molar ratio of a 
converted content of said /econd rare earth element calculated as rare earth 
oxide to said converted' content of samarium calculated as samarium oxide 
(said converted content of said second rare earth element/said converted 
content of samarium) is not higher than 2.0. 

16. The sintered body of claim 15, wherein the molar ratio of total 
of converted contents of all the rare earth elements calculated as rare earth 


49 


FNGK01 01 US 


oxides to a calculated content of aluminum oxide (said total of converted 
contents of all the rare earth elements/said content of aluminunyoxide) is 0.05 
~to~OT57 ~~ ~ /~~ 

17. The sintered body of claim 15, wherein said second rare earth 
element is one or more element selected from the group^consisting of yttrium, 
lanthanum, cerium, gadolinium, dysprosium, erbium suid ytterbium. 

18. The sintered body of claim 15, comprising phase of complex 
oxide of said second rare earth element and aluminum. 

19. The sintered body of claim 12 Comprising SmA10 3 phase. 

20. The sintered body of claim' 12 comprising aluminum nitride 
grains with a mean diameter of not lowey than 3 JUL m. 

21. The sintered body of clsnm 12, wherein the molar ratio of said 
converted content of samarium calculated as samarium oxide to a calculated 
content of aluminum oxide(Sm 2 0 3 yAl 2 0 3 ) is 0.05 to 0.5. 

22. The sintered body of claim 12 having a lightness of not higher 
than N4 measured according toyUlS Z8721. 

23. The sintered byody of claim 12 comprising one or more transition 
metal element selected frony the group consisting of metal elements belonging 
to the periodic table IVA, VA, VIA, VILA and VIILA in a content calculated as 
metal element of not lower than 0.01 weight percent. 

24. The sintered body of claim 23, comprising said transition metal 
element in a content Calculated as metal element of not higher than 1.0 weight 
percent. / 

25. The sintered body of claim 23 comprising crystalline phase of 
the nitride of saicy transition metal element. 

26. Vhe sintered body of claim 12 having an activation energy of 
temperature d/pendency of volume resistivity from room temperature to 
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00°C of not higher than 0. 4 eV. 

27. An aluminum nitride 



ed body containing samarium in a 


converted content calculated as ^dmkrum^oxide of not lower than 0.04 mole 
percent, said sintered body contmjiirig aluminum nitride phase and 
samarium-aluminum complex oxide phase with network microstructure. 

28. The sintered body of claim 27, having a volunj/e resistivity at 
room temperature of not higher than 1 X 10 13 Q • cm. 

29. The sintered body of claim 27, wherein said samarium - 
aluminum complex oxide phase comprises SmAl n 0^g phase with network 
microstructure . 

30. The sintered body of claim 27, comprising at least one second 
rare earth element other than samarium, wlierein the molar ratio of a 
converted content of said second rare earth Element calculated as rare earth 
oxide to said converted content of samarium calculated as samarium oxide 
(said converted content of said second/ rare earth element/said converted 
content of samarium) is not higher than 2.0. 

31. The sintered body of eflaim 30, wherein the molar ratio of total 
of converted contents of all the rare earth elements calculated as rare earth 
oxides to a calculated content pf aluminum oxide (said total of converted 
contents of all the rare earth elements/said content of aluminum oxide) is 0.05 
to 0.5. 

32. The sintered" body of claim 30, wherein said second rare earth 
element is one or more element selected from the group consisting of yttrium, 
lanthanum, cerium, gadGflinium, dysprosium, erbium and ytterbium. 

33. The sin/cered body of claim 30, comprising phase of complex 
oxide of said second rare earth element and aluminum. 

34. The sintered body of claim 27 comprising SmA10 3 phase. 
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35. The sintered body of claim 27 comprising aluminum nitride 
grains with a mean diameter of not lower than 3 ju ] 


36. The^intered~Hody of claim~277^1^rein the molar ratio of said 
converted content of samarium calculated as/isamarium oxide to a calculated 
content of aluminum oxide (Sm 2 0 3 / Al 2 0 3 Vis 0.05 to 0.5. 

37. The sintered body of clqim 27 having a lightness of not higher 
than N4 measured according to JIS 

38. The sintered bodwof claim 27 comprising one or more transition 
metal element selected from the group consisting of metal elements belonging 
to the periodic table IVA, YA, VIA, VILA and VIIIA in a content calculated as 
metal element of not loWer than 0.01 weight percent. 

39. The sintered body of claim 38, comprising said transition metal 
element in a conte/it calculated as metal element of not higher than 1.0 weight 
percent. 

40. / The sintered body of claim 38 comprising crystalline phase of 
the nitride pi said transition metal element. 

41. The sintered body of claim 27 having an activation energy of 
temperature dependency of volume resistivity from room temperature to 
300°(/ of not higher than 0. 4 eV. 

42. An aluminum nitride sintered body comprising samarium in a 
converted content calculated as samariAim oxide of not lower than 0.04 mole 
percent and at least one second ifaf e| earth yelement other than samarium, 
wherein the molar ratio of a con^jrie^-e^TtBrfct of said second rare earth 
element calculated as rare earth oxittebo said converted content of samarium 
calculated as samarium oxide (said^a^ of said second rare earth 
element/said converted content of samarium) is not higher than 2.0. 

43. Tne sintered body of claim 42, wherein the molar ratio of total 
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of converted contents of all the rare earth elements calculated as rare earth 
oxides to a calculated content of aluminum oxide (said total of converted 
l cont£jits_of-aU-the-rar 

/ 

to 0.5. / 

/ 

44. The sintered body of claim 42, wherein said second rare earth 
element is one or more element selected from ther group consisting of yttrium, 
lanthanum, cerium, gadolinium, dysprosium, eiroium and ytterbium. 

45. The sintered body of claim 4z, comprising phase of complex 
oxide of said second rare earth element aira aluminum. 

46. The sintered body of claim 42, comprising aluminum nitride 
phase and samarium-aluminum complex oxide phase. 

47. The sintered body/ of claim 46, wherein said samarium- 
aluminum complex oxide phase comprises SmAl u 0 18 phase. 

48. The sintered po&y of claim 46, wherein said samarium- 
aluminum complex oxide phasse forms network microstructure. 

49. The sintered body of claim 42, having a volume resistivity at 
room temperature of not higher than 1 x 10 13 Q • cm. 

50. The sintared body of claim 42 comprising SmA10 3 phase. 

51. The sintered body of claim 42 comprising aluminum nitride 
grains with a mean diameter of not lower than 3 //m. 

52. The/sintered body of claim 42, wherein the molar ratio of said 
converted content/of samarium calculated as samarium oxide to a calculated 
content of aluminum oxide (Sm 2 0 3 / AL^O^) is 0.05 to 0.5. 

53. /The sintered body of claim 42 having a lightness of not higher 
than N4 measured according to JIS Z8721. 

54. The sintered body of claim 42 comprising one or more transition 
metal element selected from the group consisting of metal elements belonging 
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to the periodic table IVA, VA, VIA, VIIA ^nd VIIIA in a content calculated as 
metal element of not lower than 0.01 weight percent. 


-55.— -The-sintered-body oftclaim ~547comprising said transition metal 


element in a content calculated ^rs metal element of not higher than 1.0 weight 
percent. 

56. The sinte^fed body of claim 54 comprising crystalline phase of 
the nitride of said transition metal element. 

57. The /sintered body of claim 42 having an activation energy of 
temperature dependency of volume resistivity from room temperature to 
300°C of not higher than 0. 4 eV. 

58. A member used fcW the production of semiconductors, wherein 
at least a part of said member i£ paelfae oT^in aluminum nitride sintered body 
containing samarium. 

59. The member of claim 58, whereip^ said sintered body has a 
volume resistivity at room temperature of not j^wer than 1 x 10 8 Q • c m and 
not higher than 1 X 10 13 Q • c m. 

60. The member of claim 5$, wherein said sintered body contains 
samarium in a converted content calculated as samarium oxide of not lower 
than 0.04 mole percent and alugmium nitride phase and samarium -aluminum 
complex oxide phase. 

61. The member of claim 60, wherein said samarium- 
aluminum complex oxide phase comprises SmAl n 0 18 phase. 

62. The member of claim 60, wherein said samarium-aluminum 
complex oxide phase /orms network microstructure. 

63. The member of claim 58, wherein said aluminum nitride 
sintered body contains samarium in a converted content calculated as 
samarium oxide/ of not lower than 0.04 mole percent and at least one second 


54 



FNGK0101US 

rare earth element other than samarium, and wherein the molar ratio of a 
converted content of said second rare earth element calculated as rare earth 
~oxide~to~ said converted content of samarium calculated as samarium oxide 
(said converted content of said second rare eartl/ element/said converted 
content of samarium) is not higher than 2.0. 

64. The member of claim 63, wherefn the molar ratio of total of 
converted contents of all the rare earth elements calculated as rare earth oxides 
to a calculated content of aluminum oxider (said total of converted contents of 
all the rare earth elements/said content pf aluminum oxide) is 0.05 to 0.5. 

65. The member of claim 63, wherein said second rare earth 
element is one or more element selected from the group consisting of yttrium, 
lanthanum, cerium, gadolinium, dysprosium, erbium and ytterbium. 

1£ 66. The member of cl/kim 63 containing crystalline phase of complex 


oxide of said second rare earthyelement and aluminum. 

67. The member/of claim 58, wherein said sintered body contains 


Q 

«!* aluminum nitride grains with a mean diameter of not lower than 3 JUL m. 

/ 

L_i. / 

68. The memper of claim 58, wherein the molar ratio of said 
converted content of samarium calculated as samarium oxide to a calculated 
content of aluminum 0Kide(Sm 2 0 3 / A1 2 0 3 ) is 0.05 to 0.5. 

69. The member of claim 58, wherein said sintered body has an 
activation energy of temperature dependency of volume resistivity from room 
temperature to 300 /°C of not higher than 0. 4 eV. 

70. The member of claim 58, comprising a substrate made of said 
aluminum nitride sintered body and a metal member embedded in said 


substrate. j ^ 

/ \q\pj, u>y 

>, yt. The member of claim wherein said metal member comprises 
at least an electrode for an electrostatic chuck. 
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72. The member of claim 58, wherein said sintered body has a 
lightness of not higher than N4 measured according to JIS Z8721. 


73. The member of claim 58, Wherein said sintered~body contains^ 
one or more transition metal element selected from the group consisting of 
metal elements belonging to the periodic table IVA, VA, VIA, VIIA and VIIIA in 
a content calculated as metal element of not lower than 0.01 weight percent. 

74. The member of claim 73, wherein said sintered body contains 
said transition metal element in a content calculated as metal element of not 
higher than 1.0 weight percent. 

75. The member of claim 73, wherein said sintered body contains 
crystalline phase of the nitride of said transition metal element. 
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